Introduction
Neutrophilic eccrine hidradenitis (NEH) is an uncommon, benign disease that was described for the first time in 1982 by Harrist et al. (1) . The pathogenesis remains unknown and the diagnosis is confirmed histologically. NEH presents as a neutrophilic infiltration, with or without necrosis, around and in the ducts and coils of eccrine sweat glands. The cutaneous lesions are typically pruritic, painful, erythematous-violaceous papules or plaques on the limbs, trunk, neck, and face (2) .
NEH has been associated with chemotherapy for hematologiconcologic diseases and with hematologic neoplasia per se (3) (4) (5) . Infrequently, it is correlated with solid tumors such as Wilms' tumor, osteosarcoma, testicular cancer, and breast cancer as a paraneoplastic condition (6) .
Sometimes the distinction between NEH and Sweet's syndrome or between NEH and facial cellulitis can be challenging (7, 8) . The correct diagnosis is crucial and prevents the misuse of antibiotics.
Case report
A 37-year-old Caucasian male patient diagnosed with colon adenocarcinoma was referred to our department due to generalized cutaneous lesions after the second cycle of adjuvant chemotherapy (FOLFOX). Other than the chemotherapy medications, the patient denied ingesting any drugs. The lesions were itchy and non-painful. They began 3 days after the second chemotherapy cycle and had an acute generalized progression.
The physical examination revealed well-delimited, non-scaly, erythematous-violaceous papules and plaques, some with central erosion. They were mainly located on the arms, neck, trunk, and back; the scalp, mucosa, and genitalia were spared (Figs. 1 and 2).
A punch biopsy was made in a papule located on the trunk. Histological features revealed an inflammatory neutrophilic infiltrate surrounding the eccrine glands, with associated necrosis. Leukocytoclastic vasculitis was not seen and the PAS staining was negative. These findings favored a diagnosis of NEH (Fig. 3) .
Potent topical corticosteroids were given and the lesions began to disappear after 2 weeks of treatment (Fig. 4 ). NEH recurred with less intensity after the third cycle of chemotherapy. After a multidisciplinary consult with the oncology team, the patient chose to continue treatment with FOLFOX and to use topical corticosteroids if the lesions reappeared. During the subsequent cycles of chemotherapy and through 2 years of follow up the lesions did not recur. 
Discussion
NEH is an uncommon disease described as an infiltration of neutrophils in and around the eccrine gland. It is observed mainly in patients undergoing chemotherapy for hematologic-oncologic diseases (1-6). There are several hypotheses that try to explain the pathophysiology, but it remains uncertain. One of the theories posits that a direct cytotoxic effect of the drug through the eccrine gland is the cause (2). Another hypothesis is that NEH is a neutrophilic dermatitis and that these entities can be seen as paraneoplastic conditions (3-6). Some cases reports describe an association between NEH and infection, whereas others have found NEH in healthy people (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . There is one case report describing a patient with NEH that was caused by acetaminophen (19) . There are numerous cytotoxic chemotherapy agents associated with NEH, including bleomycin, chlorambucil, cyclophosphamide, cytarabine, doxorubicin, lomustine, mitoxantrone, topotecan, vincristine, cetuximab, carbamazepine, and azathioprine (20) (21) (22) (23) (24) .
FOLFOX therapy is a combination of folinic acid, fluorouracil, and oxaliplatin that is used as adjuvant chemotherapy in colon cancer. The medications act synergistically to suppress the DNA and RNA synthesis leading to cell death.
Fluorouracil can exert a cytotoxic effect through the erroneous synthesis of DNA and the inhibition of thymidylate synthase. Most of the fluorouracil is metabolized in the liver, where dihydropyrimidine dehydrogenase is primarily expressed. Folinic acid acts as a synergistic agent, helping fluorouracil to inhibit thymidylate synthase. Oxaliplatin is a platinum-based complex that binds preferentially to guanine and cytosine nucleotides, leading to the cross-linking of DNA and thus blocking DNA replication and transcription. The main route of oxaliplatin elimination is renal excretion. Oxaliplatin and fluorouracil interact with one another, making it difficult to assess their pharmacokinetics because of the platinum complexes. The main dermatologic side effects of FOLFOX therapy are pruritus, nail discoloration, onycholysis, alopecia, and hand-foot syndrome (25) .
To the best of our knowledge, this is the first reported case of NEH triggered by FOLFOX chemotherapy. The probable mechanism is the direct cytotoxic effect on the eccrine glands of folinic acid, fluorouracil, and oxaliplatin, but more observations are needed to confirm this hypothesis.
NEH is a benign condition that resolves after 3 to 4 weeks. Treatment serves only to relieve symptoms, and so the use of topical corticosteroids, cold compresses, and rest is recommended (1-4). Successful treatment with colchicine was reported in two cases (26, 27) . As a way to prevent possible recurrences, some authors suggest the use of oral dapsone (28) .
Conclusion
We present a case of NEH in a patient undergoing FOLFOX therapy. Despite having many chemotherapeutic drugs in its etiology, this is the first case of NEH associated with FOLFOX. The probable cause is a direct cytotoxic effect of the combined drugs on the sweat glands. More observations are needed to evaluate these cytotoxic effects and the pathophysiology of this rare disease. 
